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(54)Title: GAS-BARRIER FILMS 



(57) Abstract 

A gas-barrier film obtained by applying a layer containing a metal compound to the surface of a molding layer obtained from a 
mixture of at least one (meth)acrylic polymer selected from the group consisting of poly(meth)acrylic acids and partially neutralized 
poly(meth)acrylic acids and a polyalcohol; and a laminated gas-barrier film comprising the gas-barrier film and a plastic film laminated 
thereto on either side. The gas-barrier films each is obtained by a simple method and has improved gas-barrier properties. 



AE 




DM 




KZ 




RU 




A L 




EE 


h-T 


LC 




SD 




AM 




ES 




L I 




SE 




AT 


a— ;* Mr 


F 1 


7 * ^9 ^ K 


LK 


*y • 


SG 




AU 




FR 




LR 


y^yr 


S I 




AZ 




GA 




LS 




SK 




B A 




GB 




LT 


y hr^r 


S L 




B B 




GD 




LU 




SN 




BE 




GE 




LV 


9b^7 


SZ 




B F 




GH 




MA 


•=£•0 y a 


TD 




BG 




GM 




MC 




TG 




B J 


^> 


GN 




MD 




T J 




BR 




GW 




MG 




TZ 




BY 




GR 




MK 




TM 




CA 




HR 


? a7f7 




mm 


TR 


h/P3 


CF 




HU 


✓»jtry- 


ML 


^y 


TT 


h y K • h'<=* 


CG 




I D 




MN 




UA 




CH 




I E 




MR 


*~y 


uc 




C 1 




I L 


-OK 


MW 




us 




CM 




I N 


MX 




uz 




CN 




I S 


T-<*?yK 


NE 




VN 




CR 




I T 


w*yr 


NL 




YU 




cu 




J P 




NO 




ZA 


Sf77!J^ftH 


CY 




KE 




NZ 




ZW 




CZ 




KG 




PL 


#-?>K 






DE 




KP 




PT 








DK 




KR 




RO 









WO 99/52973 PCT/JP99/01 969 

1 

m m m 

f 9-1 5 7 4 0 6^1) , 79X5 1 *#«ffifcM*fc£*l&&**r*#a! 
(#if 4 - 3 6 6 1 4 2*t&«) 3&«M^$nT^S. iuMtKfe^Tte, #XA 

<ff©IHIiJ&<&ofc. Sfc* #§8¥8 - 1 4 2 2 5 6#&ttC43^Ttt, 



WO 99/52973 PCT/JP99/0I969 

2 

-oi&mt (a) (D>p-ts.< t^wm\z, mmtinvmmm (b) „ £*>k, mm 
mm (b) ©±k:7i?u*;^>**fctt*©«B» t t , »«it«at^e>**W7Ktt 

» 6 n * ij x ; \* u tt a* is] _h b fe # x a* u 14 ^ ^ ; u a * m& -r s n t t & * . 

#fgBJ£5£j&-f ^IcSofc. ^if 8 - 2 2 4 8 2 5 ^fglCteT^T.^ 1 

3ifc, If MBS 5 8- 1 2 8 8 5 2*&*Kk ZfJX^y 2 7 4 ;l/A Jl/# 



WO 99/52973 PCT/JP99/01969 

3 

BMfcv >"> A , *ttfl:* ;U -> "7 A *5 «t 7fcBKflS3Ett ©» £ SStftlfc < 

^ y 7 ;u a gats bfc^7./\* u -Y&mm y a jv a 

© a* 'J -vtt 7 ^ ;w A \z Wtfo $ n s &mt£;m £^tr H *3 £ 



WO 99/52973 PCT/JP99/01969 

4 

%$^tflrogffif^lfi$ (Ra) AFM (S^IRIAMtttt) <Dj»J^(C«fcn 
fc£0. 0 0 0 2-0. 0 0 2 wm» TEM (3&£!ft?£1tttt) 

^-rS^jST^fflTSt, 0. 0 0 0 1-0. OO2/imfJ650l:^U * 

AFM»ltl:<knH 0. 0 0 3-0. 0 3(tm. JtffSKttO. 0 0 3 — 
0. 0 2/im, TEMWrt>&0>JUtiK:«fcnWCO. 0 0 3 - 5 <tm, * b 

<teO. 0 1 — 3 /imT*5. 

M^OHLiB^&MMMiCO. 1 /zm<D8S$T0. 1 - 2 0 , J: Oiff £ L < 



WO 99/52973 PCT/JP99/01969 

5 

fcte* * # 'J JHfc©*^ U V-^M#(D^m-^#: b < . 7 9 «J ;Wm<75*: 

000 — 4, 000, 000, $^tC$fSL<«, 2, 0 0 0~2 5 0. 000 



WO 99/52973 PCT/JP99/01 969 

6 

fcfc, tfPfttt* 5£:+?D« (%) = (N/No) XlOOt^lU 

^Mf7- 1 6 5 9 4 2^«©ffi«fcJ;n«» #D Ti"J;UK&^ 
■J 7 2 ij;HfcJfc3tf'J"7— (A) t^'JTJUn-^m^Uv— (B) 

fflV^fc (A) <Z>*ifo£cDjB«&£tt*££##a>oTV>S. (A) tUt#'J 

^n-rs^t-^ t|f,n57^ j^osi^/tut- teft±-r 5 (ironic 

SI 5%^T, $ 5 b < 1 ~ 1 3%(DUft*m®*m^Z>^ttf 



WO 99/52973 PCT/JP99/01969 

7 

a^b£to*>&7JW3-;ujRa£#*T!*£*» tfuif-JKr;^-^ (pva) 

-;K 1, 3-ypyl>y*-JK 'O^IiJhUI — ^'JlfL'^yj^ 
It9 5 %^±, fffl<tt9 8 %^±-Cfc 0 , 3 0 0 - 1 5 

gtS^fflTSo unSCilSfctt, ^I¥7- 1 6 5 9 4 2^»&^BK:H3*<0V;^ 
el — )V, 7>~h-JK x;u->i — +->'J I — xu mj I — ;nf©tt 

mm. hihr», &m<DmT.m 

,6^ £>> »$U<tt9 9 : 1-2 0 : 8 0, £ ■=> Ktt9 5 : 5-40 : 

6 0, it>»tL<li9 5:5-5 0:5 0Tfc<5. 



WO 99/52973 PCT/JP99/01969 



^h'J-7A, #U^A^07;i/#U£JS£^f5£<h7&<T#£. fc*tt3;jfcfci:*r 

<7A> JUW-HJ9A, *X7^>S6th'J^ (&ffi'J >m^-h U>7A) , 3E 
'J >BStK^— * h U tfA, U>86— ^"h'J^A, T^n;Hf>K^ h 'J CA, BlF 

U<«, ^X-7-O^h'J^A (^3E'J>K^h'J^A) , *X7-f>SI*lV 



WO 99/52973 PCT/JP99/01969 

9 

01~100ym, £ eld*?* L< teO . l~5 0/imlgT*§. 
^T7-f 7. hi/— hA'T, K9-f "V-, 5'7-h*7'ft-, 7D 



WO 99/52973 PCT/JP99/01969 

10 

■?Z&m£VT\t. V^A, tMJ^A, rtJkv^A, ;Hfi?^A, -fei"?A 
m(D7)Vt) U&JS. ^U'J^A, Jj)1/'>VjL* XhD>m, 

&ffllT£&Mfc£#J<£>SliIte> ig**^^*, ttfcttl. zKSHttl, An 

^tc$fsu<«, j&i&fotwmmwi, A>H'j>ytt(Dis^e»m<kvy^'>^ 
a, &{b#;i/->^A, TK^b^y^v^A, TK^b^^v'^A, m<tm®&£zf 

it^Tt?.. ^si«hbT«, 7)vn-)v, mmmmtem, ^miksmfrz 
&m\t^m<DWfc<Dft®L'&. mum. /\>Ku>ytt^£tt®£iSfcm£ 0 » 

IItt»SK«0. 0 lg-2 0g/m 2 , ICJf$L<ttO. 0 3g~10g 



WO 99/52973 PCT/JP99/01 969 

11 

&yo/%tiM) «, o. o i~i o o o, Hictto. oi~ioo-e»s^i*w 

JPWfc^»#£:UTiff;U<ttO. 0 3g~2 0g/m 2 , 3Efc#*b<«0. 0 6 
g-viOg/m ! , IWt3»JKtt0. 0 6 g~5 g/m 2 fc&3<fc-5£*St!li 

^Sfl^tK^lSroSSS^aS (Ra) j&«AFM»5rr0. 0 0 3 (iraJ; 
0 , TEM^^^e>p:aibT0 . 0 0 3 AtmckO/h^V^fll^ ^Sr-^^/^^^U 

(R a) ^AFMffl'l^TfO. 03jum, TEM?S*^iaiUT 5 ym^ 
iSx-SH^rte. fiJtJ^«ill4:ffeJRfl:^«»*^trlBt©*#tt7&««<» HfflMTtt^' 



WO 99/52973 PCT/JP99/01969 

12 

t©»e^SO. 1/im-CO. 1-2 0, ctO»*b<ttO. 5~10T<6 

(PET) , #ijyfU>?U7^l/-h (PBT) , ^Ulfl/>t7^k- 
h (PEN) 3?CDtf ■JXT.^M&BM, 7MO>6, t^D>66, Hn>12, 

o>6 • 6 6#a^*\ t-fn>6 • i 2^a^r#:, ***~>U \s>rvn 



WO 99/52973 PCT/JP99/01969 

13 

ft&SHU 4#B8¥8-4 1 2 1 8*&ttE«©JfcM£fl i *JBV»Tf?'3. SPI^ 

tfVTfrn-frmtisTmm&m^znfc.M'&te, »*u tie 
haia (a) &tf (b) T««*r«iRA9aK2:JMtt9i«mc!)niK«ii£t-«* 

(a) logti-O. 0 2 5 3XT+11. 2 

(b) 3 7 3^T^5 7 3 

C5£+, ttt, MSP^ (#) T'tt, MSM (K) ) 

j&BHfi2. 0 X 1 0 _,2 mo 1 /m 2 • s • P a (4 0 0 crnVm* • 2 4 h • a 



WO 99/52973 PCT/JP99/01969 

14 

^ i/ >^ i/ -7 * h m/ummm /temit-smm uxfu> 
o >m/fcwwm/&wkfc j &tfom u x^ u >s, m#^--t □ >«/j«jb 

X&Mfc^ 4: ttHB t a & ® T & o T J: V>. 



WO 99/52973 PCT/JP99/01969 

15 

x^l/> • x^;i/T^U ix-h^m^^cDT^u^-l/^^ >, ^--fo>6 • 
htj->-ju, £*->-jw i*«->-;w»*<^tf ens, 

&i?iMi&Sii&§§ (Modern Control ttfi. ™OX-TRAN 2/2 0) £ffl<^ 



WO 99/52973 PCT/JP99/01969 

16 

l/P .o»«I=l/P.smple + l/Pb.se 

P ....i : 

mmzmfezntcf&i&®m&$ts 1 o cmx 1 o cmn<D&.ny ^ 
ji&om-z* (Tb) um, mmv>m&* (tc) tifctt, 

(Ta-Tb) / (Ta-Tc) ^0. 5 £fi§§fc-r<!:#> »7M4^&5 £ U ^ 
[glfi^IS (Ra) ] 

wvimtzm-ste. TEMiaoTi^ifcRa^fc, &Mmzm 

1 ~ 1 8&tfJttftffi 1-10 l:^UTIJAFMSil£iB*S, liSfl 1 
9~5 8 fcOV»Ttt, AFM$, T EM^jaq^CDa'J^^^^bfCo 



WO 99/52973 PCT/JP99/01969 

17 

-zfimm (mn-m^rum <«o ©, sp 1 3 8 0 ods/u-x) wafm 
tem mmmn^mwm) T^LfcRa : mn#©©r®&&*>S3fc«>*3E 

f§Snfc{to&*SJ IS B 0 6 0 1 tf £XT<Dt£\z£K)R a (/zm) £3? 
R a = 1 /je J*f I f (x) I d x 

I : SMS (mm) : -f >x^7Jl/ (»»KM 0 ~i ) 

T E M - E D X IsMlZ. t it. 

gI:TEM: j8iA£tt?5B8tfll (BlE^pfr («0 §3, HF - 2 0 0 0) 

EDX:lW-»i(SXi»36tt (NORANttti, VOYAGER 
HI M3100) 



WO 99/52973 PCT/JP99/01969 

18 

XSIt&fctilg : S i/L i ¥&#&ffi§§ 
hf— A# li^lOOmm* 
«l»3ii*ll*M : 5 0# 

(^Sfi^J 1 ~ 3 ) 

#'J7*if;MK (PAA) («0 SL 3 O'CKfett^gS , 00 

0-1 2, 0 0 0t>f#<X, »¥^il 5 0, 0 0 0) CD2 5fi*%7K 

JSC P AA©* Jl/#*^HOt^»C» t!Hti©*ttfl:t h "J O&ft 
^Elli («c) ft. -HR) £*ttlU *»31S-T»fft« 5 P A A* 

£<7>7Kigi£K, PAAi»»l 0 O1I»ICML2110 

7 w h 'J A£5sJP P AA*8«S»(8l/&. 

sijtc> mytmrnxm («o itm, -m-.mnmMmzmiz&vmfr 

SHffiffiSbfcfc©) C15IiJS*8*SP8Ufc. ±K<8£3lcW8b;fc»# 
7 ><• >^^" h 'J ^AJSJOP AA*»«ii»****i*OlittT 
«£U B^«H<0*«tt (Ml 511%) 

■C<Z)zK*»t*» #±n—^- (RK Print-Coat Inst rumen ts1±8» K3 0 3 
PROOFER) *m\,\ ^'ft-/t-tI#!ltiJIfU>fW7^l/-h7^ 
;WA (PET) OfcU («c) 8> JWS^-S 10 : JSS 1 2 /tm) *#±kUfeX 

*£@0. OUmClW^A (MgO) (*Pft*ElgX£l (») 8) £ 



WO 99/52973 PCT/JP99/01969 

19 

(11^4) 

HiS0iJi-'3(D^M«afc«;^.T^ijh*-;uT;u^-;p (pva) <*?v/ 

(tfc) m. #/HH0 5 :M5 0 0, * >-fbS 9 8 *£U0 

>tt^MJtfA«iraPAA*«*£PVA7k*Jfc&7 0 : 3 

(SttSfll 5 ) 

HJfi««Ji~3©}§14iS«&tw^^TSiT;i/3-ju <m*nto£rgi («o S. po 

2 0) £&JSLfc. gBfr<F*n-*X:7^ >tt±bU^A«ttlPAA**«t*7 
JW3-JMc»8t£:7 0:3 0 (MJt) T*g£U »ft 1 5 2»%cDjg£#!7Ki& 

(£%0>J 6 ~ 9 ) 

tmmxm (mm. i») (swsws) . ^f«fb^stutHn> 

i») s*n*njav>&. *©ffitt*«0!5iira«K:ffv>, w*tt 

(season o*3«tt>'i i) 

(2Ut«l 0) . $Hb®$B CfBftttHlg («c)») (»fll 1) *fflV>fc. * 



WO 99/52973 PCT/JP99/01969 

20 

(mmmi 2&£zti 3) 

m#7 4)irj*&mtoj-'(u> (o-Ny) (3.-?-* (m §a, x>tva, 
mzisum) (mmmi2) , •7n\*u>'7 4)V2* (cpp) 

(jjCl/^fifc^-r^A (tfc) SL hk77>ZK93K, JP£7 0/xm) (HiffcM 
CHASM 14-18) 

/"i-TlIlfc (HJE^J15) . MgO<D^^Sr^'f J \*- 

«*) m Tfi^igsufe (h^ji 7) . £MsmT»fcw*ft:MJW>*i« 
(jtttfci i~io) 

£ 1 \z7jk^fr0kft-x?nmm 1 ~ 3 ti^cLx?^ )vj±*niz. 



WO 99/52973 



21 



PCT/JP99/01969 



c 
c 
c 

c 


D O O O O O O O O «— I f-H O O < O O i—l o c 
DOOOOOOOOOOOOOOOOOC 

DOOOOOOOOOOOOOOOOOC 


tJ* ^* ^* ^* vi' 
30000 OOO 

soooooaoaooo 

DOOOOOOOOO 
DOOOOOOOOO 


CO 

* 

m 


=>OOOOOOOOi-i-*00000©Of 


DOOOOOO O 
CO CO 


m 


DOOOOOOOOOOOOOOOOOl 


DOOOOOOOOO 


\ 


w 


r i i i i i i i i i i i i i i i ss 


1 1 1 1 1 1 1 1 1 1 


« ! 

JSi 

c 


E a 
»■ 


»— » 

o o o o o o 


w fc t oin t fe www 
o o o o9S 




01 

s 

Mm 


tf> eft C3 tD 


to KO 
O O 
. . . 1 1 ^ te . . d 




m 


as o 45x H H s rn 

<R ss te sr a+f^iS^^sta ts a fe J< , ^ 
cxJ C KB SE us 


= 5= 
u 6 tea 


1 

H 
« 
S 


a 


pi 
DC 

CD S 0 0 

J* a a c fe ft 6 rt£ s fe * a a * * 


CO 

OS ' - 0 

±Z ^ atf 






1 1 >N 1 

X X .\ X 

1 I I » 1 

•s K % X 


1 1 

V v 

V V 

1 1 

+- *■ 
1 1 1 1 l V b 1 » V 


a 
a 


£ c 

fit B 
« ' 


i i i i I I i i I I i i i i in urs i i 

i i i i i i i i i i i i i i S S t i 


1 1 1 1 1 1 1 1 . 1 1 
1 1 1 1 1 t 1 1 1 1 


a 

IS 

Si 


; ± 


z « 
* t 

11 o o © co CQ o 

N CO <«s^ CO 

o©©oo©** tefce,fttetefe * fee 

00 N <D IS C^- f- 


♦ * 

00 N 3n N N t> 00 




gjt: as c: fc fc t fctfcc^^^tfcci 

o o o- 


>> as 




iuyjui/ iiii/iuviiii/M'ia^iui'M'ii^ 

UiS tjTN djt\ W\ Wv uus TJiTn un\ TjiN uTr\ TJTN Wv TJw\ Tjirs TJTT\ uir\ uir\ t 


S*-4CQcoTtmcoc-ooo>3 



o 

00 

o 
°co 

CO 

° n s 

8 



CO 



ess 



WO 99/52973 PCT/JP99/01969 

22 

mmmi 9-5 8tt&T©&*w**. m*mz\*&temi~i si^DTfTo 

««»ffllTM- 5 9 0, KftaCAT-5 6^U Ml"£if&7 J )VK (ft) 8L 
«B6##U^Pt:U>7^JWA (CPP) ZK9 3K (f^7 0um) fcH^-f 

;H**Lg*fTofc. l/h^K»lllhS-I* (!*) i*-hi/^BS-3 
2 5MUT120t, 2 O^Mfrofc. 
(^M#J 1 9 ) 

mey 1 <Dm&mw<Dmm*-&mk&LT.m m) & P02 o\zmxtzzt, 

aS»tfSl-*X7^>ift^h'J^AaSlJnPAAtP02 0Oarictfc*8 0 : 20 
^59 0 : 1 0 &Ml$^t-t-^>Tl 8 Ot:, 1 5# 

0 2 3 0*CT3 0#K»C#Afc^li:^tt» USS^J 1 tWfilfclff o 

fte>nfe7^;pA« i 2 cc, 2 o^fyi^^ wubMssrfTofc. 
c^ss^j 2 0 ) 

>|ft^-h»J^A*3bnPAAtP0 2 0©ffififcJfc«:9 0 : 1 
0**6 8 0 : 2 0 fc#*fc«rttt3fclM! 1 9tWICfcffofc. 

(mmm 2 1 ) 

aB^fP-^X7W >S?"^hU^AmSPPAAi:P0 2 0©Mfi£Jt^9 0 : 1 
0*67 0 : 3 0\zWx.tc&>m*$mmi 9 tnC\Z'ir^fr a 

mmm 2 2) 

g^^fr-**?^ >®^HJ£A&JnPAA<hP0 2 0 tf>iifitfoit£ 9 0 : 1 
0*66 0 : 4 0 IZWXIt&JMAfllllM 1 9 tl DKfTofc. 
(£JK0J 2 3) 

^iSCT2 iopo2o<o«D^3Sfi«4tra«©3i«u t=;pr;p3-jw (pv 
a) *mmLK.z.tsm\t. mmm2 lLmmizn-otco 
(mmm 2 4) 



WO 99/52973 PCT/JP99/01969 

23 

mmm2 5) 

(HJg^J 2 6) 

P O 2 0 (Dftfr 0 td, 7j?U7;P3-;i/«hbTSl7tM^xm (ttO M> -JSR^'J 
2 7 ) 

HI tl ^ <Z)»$t £^X U \Z&Mm £ U fco 
(UliS^J 2 8 ) 

^iaS^^-V-^— ^>T1 6 Ot:, 1 5#P B 1tC^Afc^WJli£0iJ2 1 

mizn-otz. 
mmm 2 9 ) 

6 OX:, 1 5#P B 1l^;tfc^*m^lSS#J2 6 til] 

m\zn-otco 
mmm 3 0 ) 

uso^m^mxm m) ssu *g£fl:v^*:/?A, m s (oh) zch*.*: 
(mmm 3 1 ) 

Mgozftrnmum (tfc) m.. ymittDv^^^ ca (oh) 2\zwxtzz\ 
L&m*x$ki&m2 oti^utcfTofco 
(mmm3 2) 

Mg0^fD^iS3fimx^ (tfc) SSL MO. 0 2fiml:tx.fcCi:5: 

Bfc^T^&gW 2 0 tmC\Z'fr-otz 0 



WO 99/52973 PCT/JP99/01969 

24 

(S&660IJ3 3) 

Wft<¥ft-*X7 4 >iE^-h'J^A^JaPAAtP0 2 0 *^'tt***at*P 
yUA, t^D>6, f$15Mm) fcfcXUfc££:Rtff&M*#£JlftaK:«fc 

018 cc, 3 o^tifc:t»t, ^*SW2 o tmcizfr-otco 

(#d&#J3 4) 

gB#+*H-*X:7^ >^^-h'J^A^iDPAAiP0 2 0#>&ttSJ&*4feJla> 

mmm3 5) 

(HS60!) 3 6 ) 

m-*7>7J >!6^-hU^A^j!)nPAAi:P0 2 0 *>&&:<5efc»4&JlfcJ&XUJfc 
UXXx;i/3R«MB AD 3 3 5 AE, ISfltfOttRlttaH' V >7*- h C AT- 1 

osttEU itswnio : i wfij^Tri^ufeo z.nmmm&to&bfr 

«MBig£*i>©8&X»*ttO. 2tfmtU; 0 1 5 LT^en&SUS^ i^S, 
4 0t, 8 0 %RHT3 BPbI, BILfc. 
3 7 ) 

mt?>f*~sOh./mm<Dm i &mei* o. 5/1 

(^JS0iJ3 8) 



WO 99/52973 PCT/JP99/01969 

25 

i!5AD-3 3 5AE, flMWJJ*****- h > («0 SSL CAT-lOOi 
-&»lfi©fU> 0 fc, (tfc) i*'JX7rMfffiTM-2 2 5AE, 

^-fV->7^-hTM-2 2 5BKtt*., ttHB»£«£«m*ttT 1 6 : 1 

£ffiftl3 6 fcREKfTofc. 
3 9) 

MgOifl©)g^lJ^l/lA^0. 5/1 tcbfcz:<i:£lfc£, 3 

8 tPiuic^ofc. 

0) 

-JU (PVA) Srtt/BU «»t»fD-*X7W >m^-hU^A^iPP AAtP V 
A£<DW&it&7 0 : 3 0 ibfcd 6 tKUCtf^fc. 
(»0iJ4 1) 

>K^-hU^A*jDnPAAtPVAt©ffl^tfc*8 0 : 2 0t 

mmm* 2) 

U W»*«J-*^7^>tt^h'J^Aj6JinPAAtPVAt©jB^Jt*8 0 : 

2 0 tistcz.L*ffiz. mums 6 tmc\z'n-ofc. 
(mmm4 3) 

#'J7;^-mpo2 ofrznmmz 6-z&mi>fz<Dtmv?v±v >\ztt 

7 >K"^h>J^A*»nPAAt^U-bU>tOS^]t*6- 
0 :40tbfclt»f, *J6«3 6 fcWCfcfrofc. 
4 4 ) 



WO 99/52973 PCT/JP99/01969 

26 

ttmmm. > h m) m. s^mmm^zr-i 33) 

1 0 osmsisicttu m<m (*B*-r>* m ©, dn-9so) S4it 

(§£«50»J4 5) 

mnm 4 6 ) 

iSlilM^O. 2/^m**e.O. 9/tmk:»iLfcJ:i:*»#SEiS«4 4tR 

mmm 4 7 > 

«»wjB©j»«ia*j»aA»6^r^-*-^>fc*A, HMfti*fr*i8ot, 1 

5 MSHzW Tilt Z\ mMM4 4 hmV\Z?f^tz. 

mv&m 4 8 ~ 5 0 ) 

^ft^m-**-?* >SlthU^ilDPAAtP02 0<D®.I&it&8 0 : 2 
0*^90 : 10 (£tti0q4 8) , 7 0:3 0 (^5S^iJ4 9) , 6 0:4 0 

(HfSfiJ 5 1 ) 

SB^+fa-ThXyw >SStb'J'i'AttPAAtP0 2 0 j&>fcfcSfl£»4&Ji© 
J¥#.£2 *tmfre> 1 umCMfc^t^i^^ ^J|^J4 4 tPJClCff 
(USS^J 5 2) 

«?»1»»-*7 7^ >m^h'J^A^JPPAA<hP0 2 
JSftffla*, 4=-^— 7>£ttfflU 1 6 0TCT1 5»WtUfcit*»#, #1 
M&14 4 tmC\Zft-otz. 



WO 99/52973 PCT/JP99/0I969 

27 

1 6 OX:, 1 5^^ttfcC<h^l^^mifi^4 4 tmtlzft ofc. 
(^0<J 5 4 ) 

iftT^^'>OACiASl)tilII OHO TK^bv^^i/^A^ffifflb 

mmms 5) 

(mMM5 6) 

^sfb^^«'j^^«^J^^L/ c p p *mm viz<d\zWx.> mt<o p e t c 
cppro^Dic> §a> -nmw^)^uyj-vz>^v-by ^ 

;VAS10, /¥^2 5 ^m£tg«#J£^UT*8Bbfc ^SS^J4 4t 
(^SS^J 5 8 ) 

SEftY^^y^A^im Hif6#J3 6tffl^fc^UXXrMiIAD-3 

3 5AEt®fb^Hv->7^-hcAT- 1 o <Dm^mmmm^mj:vrc z\ 
mffiW2 o tmmzftitc 

Uk®M 1 i ) 

m g o tif^r;^ — )\s<D?&mi&<Dmj:*ft t>fcfr~D ft z. t 

1 9 tmciz'rt^tno 

(tt&M 1 2 ) 

2 0 tPIClCff -dTco 

utmm 1 3 ) 



WO 99/52973 PCT/JP99/01969 

28 

2 i tmcizft-Dtzo 
(it®m 15) 

2 5 tmClZft^fz. 
iVcMtm 1 6 ) 

2 6 ilPlDfcfTofc. 

ut®m 1 7 ) 

Mgo tx.?-)i7 )vn-)i<Dmmm<Dm.j:$:'fTtiUfr-3 ft z. t 

(it«« i 8 ) 

Mgo tx^jwr jm— ;Ko»»*o»i*fTfe^-3 & z 1 Hifi^J 

2 3 tl^tClTofco 
(Jttfcm 9) 

m g o t x^-;uT;m— JUO!H»tto2fex*ff to^o z. t £RMn 

2 8 tlWJDlCff ofe, 
2 0 ) 

2 9 Lfs\C\Zft-Dfco 

(fcblg^J 2 l ) 

3 3 traDfCffofc. 

(It«[«2 2) 



WO 99/52973 PCT/JP99/01969 

29 

-;VEP • F. Mfrl 5 /zm) izm&ma 6 tmm<DUsOtAD- 3 3 5 AE 
PAAt^'J ¥-)VT)l^i 6 fc 5 ri5»«Jirt ©ffittJH^O^M* TEM 
(lt*fcW 2 3 ) 

MgOtAD- 3 3 5 AEOjg^i&i&t::! 5 *., HJ60>J 1 CM g O WX^^TJW 
^tf?P-*:X-7^ >&^bU^A&sJnPAA£#U b*r:;i/y;U:3--;i^£fr£fi5c; 

(fcb$$0iJ2 4) 

Mffi&l2 OTtt, MgO<bX^;i/TJLO-Jl/<ZXM&£g&#*ft-*X:7^ > 

»^-h'j^ASt*0PAAtPO2 0ri*&fc5j5fc»fc«±ic&:nbfc*t, ;r£-m, 

MgOOlWJVn- ;KD!^v§$t£:P ETWC^Ibfc. 
(Jt««-2 5) 

PET(DftbOl:i»II (80 8. Mm?* ^AMOS-TO*JBV», 4»fP 
-*X7^ >K^hUtfA*iJDPAA£P0 2 0j&»6fc*fc»KWi©ttIttf?*> 

£16011 9 tRIClCfTofc. 

0) (SI«g^J5 1~5 8&CXit^Jl 1~2 5) iC^Ufe. 



WO 99/52973 



PCT/JP99/01969 



30 



m 



Kg 



<□ 
0$ 



1<° 
H * 



35 

e 



oa 



it 
<□ 



OS 



®@@®@@®@ 
©©©©©©©© 

999000© 



»©@©©©®©® 




aa.CLDMCua l a ( cua*cuQ^a4a^aiPuara,Q^aia,cuai 
aouoooouoooooooououoao 



CMOi<MCMCMCs>C\>CMC4 

EEBEEEEB 



03 Ol 

EBB 



N N S W N 



B B B B 6 



DOMMbObO»bCMM»«|W)Mta«iaitio 



00000000000000 



b s & fi e e 

51 51 51 51 51 
60 C>J N N N N 

O O O O O O 



I I I I I I I I I I M I I I I ^SiiSi 



(till 



CM N CO ro CM 

IIMMIII&££££ 



00000000000^=000000000 

bObObObObOtObObfltOM «° S C bObObObObObObOM) 



& & & & & ^ & i& & <fc & & & & & & & & & 

ooooooooomioooooooooooo 
cocococo«cOe7jM«^^«cocococo(OcoMcocon 
p p p p p p o p p p p p p p p p p p p p p p 
000000 o 000000000000000 
c^N^c\jcvic>j^c>ac>3^^oic^csi^c\jcgcsjNCNjc>jcsi 
ice ice -lac ice ice ire jjj^ ice inn ins ice inn ice ice ice ifi: ice ice ice ice ice 



O00000 0 000000000000000 
^C>JCO^COC>J^Tl«CMC^^CSJCviC>l<N>C>OCSlC^Cg^CSlCO 



000000 



_ „ ^ _ ^ w o o o o (5 o o o o 

(JJOOr-IDNCOJoCDOONlOcOOOOOQO 



0000 

00 00 00 00 



000 

00 00 N 



25 * ^ 



o o o <=> >■ 



■"ZIop^oooooooooo 



H 




CnOHNCO^J'U5lO«SCOOiO«-iNCOV»n<OC , -COO>0 

tuV tnl/ hiw tnt/ thi/ hiv fnu tny tny tMj ml/ tn\t tny tnu rui/ iuy inV HiV Jul/ my nil/ in ' 
uTN Wh TJifs vn\ TFN uu\ u>T\ uus urn TFN TJTrs TJJK Ws urn um ytr\ Tjtrs XJifv TPf\ uir\ TJih TPTs 



'ft* 

H 



UJ, 
(M ' 

cj : 
1 



* 

'8* 



, I 
« I 

K 12 

h e 
1 * 

co in 
£. Q ' 

*SL *^ ~, 



WO 99/52973 



PCT/JP99/01969 



31 



CO 



*■ 
m 
m 


©©©®©©©®@©©©@©@©©©. 
© © @© © © ©© © © © © © © © © @© 
©<§>©©©© ©©©©©©©©©©©© 

090900009009009©90 


m 

m 

© 


»*4 **4 M4 M< P** V*4 H< P** MM M>4 hM 

aoooooooauooooooa-o 


am 

w 
m 


H w 


eseeEseeaeeEBeesgH 

ooooooooooooo°ooo 51 

CO 


& 

<D 

AJ 


4n am 
^ 35 
<fc X 


© 

i— < «— « | | .— | H H H H H — 1 < CI. 


AJ 


i)m 

A3 


a.a.a.a.Q.a.a.a.a.&.cuo.a.^o-a.a. <$ul 

N 

a 

N ©J 

OOOOOOOOOOOOO^^OOo 
boboboca esc cccc a c®S c c ^ 




St 
W 

^ * 


OQOooomoooommooooo 
p 0 p p p p p p p p p p p p p p p p 

OqOOOOOOOOOOOOOOOO 

co co co cococooococococotomcococococo 
Oin. ^ }m lac £c $5: 1sic ^5: ^5c ^£^^1^1^ 




it ^ 




o 


IB 
*— i 


0<->OOOOOOOOOOQOOOOO 

\ \ ^ ^ ^ — \ \\ \\ \\ v \ > ^ 

4fi •^ oooooooooZ.ooooo 

151i C\ 000000000 K 00000 


MS 

e 


w w aa w w w i wwwtiiucijuawwu 

Q« CL, GU GU QL CU OdtOUdiCUQUCUOuCUCUCLCli 




Tj»Tf^j'Tj'Tj«Tf'^«T»'Trmmmmmmmmm 
uiu nil/ mi/ nil/ liiv my mv my iiv my isiv Jul/ iiiv mv inv juv my ju 

W\ TJtfs u»r\ U^T\ u*rs Uitn Wt\ Wh TFTs u>T\ TJirs uTN uTN c»N iFN urs Wis Wt\ 



K 
H 

CO 



WO 99/52973 PCT/JP99/01969 

32 



m 



ss 
m 




m 
m 

© 


DHa.D«.ou l DL.a.a,a l cucua ( pua ( cucL, 
ooooooooooooooo 


sg 

<n 

m 


m 

H <o 


1 1 1 1 1 1 1 1 1 1 1 * 1 1 

o o 


<a 


<$□ 


1 1 1 1 ! 1 1 1 1 1 1^1 1 1 


A3 

AH 


1 
S 


- 

Z n 0 P*5 
Mg 0 
Mg 0 
S i 0 x 




S) 


& 

oooogooomtnm o 

CJ CJ CJ p P p p p p p p p 
ooooOoooooo o 
eocococo£3cococo<DtOoo CO 

1m 1m 1m 1m 1^ 1m 1m 1m 1m 1m 1m I I 1m I 




^ g 


cnjcicocmNnncmcsi cm i | CS} | 


s 

8* 

© 


i—l 
■* 

CO 
Ou 


O O O O _lu o O O 
00 tN) <N] CO ^=N*J^«:Cv3^CVj i i CSJ | 

o o <=> o ^v.-tr<h>'<= > v v o ' 'ol 
a. a- ou a. > -sN a. a. v> a. o- 


*n 

e 


^ DC tE 

Id W M III U U U M W W | > > W Cil 
Cki&CLtPLjQLtQuCLiCXi&QLiOUU^^ 













PCT/JP99/01969 

33 



£5 









R a ( (i m) 






ift* 6 


f£* 7 

IPs. 1 ' 




A F M 


T E M 


mmm 1 9 


0.2 


0.2 


0 


ft ftiR 


n ftfi 


1.56 


mmm 2 0 


<^ft 1 


<0 1 

^ U . X 


0 


ft ftl R 


ft ftfi 
U . UO 


1.56 


mmm 2 1 


0.2 


<0. 1 


0 




ft ftfi 
U . UO 


1.56 


mmm 2 2 


-^ft 1 

^"s. U . X 


U « ** 


0 - 


ft ftl R 

U . Ulj 


ft nfi 

U • UO 


1.56 


mmm 2 3 


0 2 


0 2 


0 


ft ftiR 


ft ftfi 

U • UO 


1.56 


HS60IJ2 4 




U • X 


0 


ft ftl R 


n nfi 


1.56 


USEfiRJ 2 5 


U . X 


0 1 

V . X 


0 


ft niR 

U . UlJ 


n ftfi 

U . UO 


1.56 


2 6 


n 2 




0 


ft ft1 R 


ft ftfi 

U • UO 


1.56 


nmm 2 7 


^ U . X 


<r ft i 

^v, U • X 


0 


ft ftIR 


ft ftfi 
u . UO 


1.56 


mmm 2 s 


0.6 


3.9 


0 


0.015 


0.06 


2.50 


mmm 2 9 


0.1 


0.2 


0 


0.015 


0.06 


2.50 


mmm 3 0 


0.4 


0.9 


0 


0.019 


0.06 


1.56 


mmm 3 1 


1.0 


0.9 


0 


0.019 


0.06 


1.56 


mmm 3 2 


0.9 


0.2 


0 


0.019 


0.06 


1.56 


HS60J3 3 


4.3 


<0.1 


0 


0.015 


0.06 


2.50 


ggttRffll 0 4. 
17 J O 


<0.1 


<0.1 


0 


0.015 


0.06 


1 .56 


JUStf] 3 5 


1.4 


3 


0 


0.015 


0.06 


1.56 


mmm 3 6 


<0.1 


<0.1 


0 


0.003 


0.02 


1.56 


HSfiP 3 7 


<0.1 


1.2 


0 


0.003 


0.02 


1.56 


msstfij 3 8 


<0.1 


0.2 


0 


0.003 


0.02 


1.56 


sssseij 3 9 


<0.1 


<0.1 


0 


0.003 


0.02 


1.56 


HSfi#J4 0 


0.2 


0.2 


0 


0.003 


0.02 


1.56 


HS8s0IJ4 1 


<0.1 


<0.1 


0 


0.003 


0.02 


1.56 


mmm 4 2 


<0.1 


3.5 


0 


0.003 


0.02 


1.56 


mmm* 3 


0.2 


0.5 


0 


0.003 


0.02 


1.56 


mmm 4 4 


0.3 


0.1 


0 


0.003 


0.02 


1.56 


HS£0IJ4 5 


0.3 


0.1 


0 


0.003 


0.02 


1.56 


HJ60J4 6 


0.4 


0.1 


0 


0.003 


0.02 


1.56 


nitm 7 


4.3 


<0.1 


0 


0.003 


0.02 


2.50 


Hifi«l4 8 


0.5 


0.1 


0 


0.003 


0.02 


1.56 


mmm 4: 9 


0.3 


0.1 


0 


0.003 


0.02 


1.56 


5 0 


0.3 


0.2 


0 


0.003 


0.02 


1.56 



WO 99/52973 



® * 6 ) : u h h mmmmfe. 



7) : u h«M£ 



WO 99/52973 



PCT/JP99/01969 



34 



*6 









R a ( 


fim) 
































15* 6 






AFM 


T EM 




HS6#15 1 


0.3 


0.1 


o 


0.003 


0.02 


1.56 


HSfi^lJ 5 2 


0.6 


4.0 


o 


0.003 


0.02 


2.50 


HSfigtJ 5 3 


0.2 


0.2 


o 


0.003 


0.02 


2.50 


5 4 


0.4 


0.9 


o 


0.004 


0.02 


1.56 


H8S#j 5 5 


0.5 


1.0 


o 


0.004 


0.02 


1.56 


USSCT 5 6 


0.3 


1.0 


o 


0.003 


0.02 


1.56 


HS6#J 5 7 




1.0 


o 


0.003 


0.02 


1.56 


HS6«1J5 8 


<0.1 


<0.1 


O 


0.003 


0.02 


1.56 


Jfc««l 1 


13 


50 


o 






0 


it&tm i 2 


1.0 


14 


o 






0 


Jfc&M 1 3 


0.5 


20 


o 






0 


itmm 1 4 


0.9 


40 


o 






0 


ifc&0J 1 5 


3.5 


14 


o 






0 


Jfc«501J 1 6 


40 


100 


o 






0 


tt&m i 7 


1.0 


14 


o 






0 


Jfc®E««J 1 8 


0.4 


15 


o 






0 


tfc&flj 1 9 


122 


140 


o 






0 


ifc«0»J2 0 


77 


130 


o 






0 


VtMm 2 1 


30 


no 


o 






0 


ifc®#l 2 2 


6.2 


47 


o 


0.003 


0.02 


0 


tt&eij 2 3 


5.9 


47 


o 


0.015 


0.06 


0 




1.0 


14 


o 


0.015 


0.02 


0 


Utftm 2 5 


1.0 


14 


o 


0.001 


0.0004 


0 



WO 99/52973 PCT/JP99/01 969 

35 



WO 99/52973 PCT/JP99/01969 

36 

ffi & (d $g m 

fc 5 d <h * ftWl £ t 5 # X A* 'J -V 7 4 )V A . 

;ua. 

©*ift^«T»*it*»att5i*a i tamotfxA'j "Vtt^w ;wa. 
7. n$£i ~6wvi-rn^^i3mo^xA*'j-\"i47^;uA<D^-rn^ro^® 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/01969 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 C08J7/04, B32B9/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl* C08J5/18, 7/04 f B32B9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroloi Jitsvryo Shinan Koho 1994-1999 

Kdkai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Y 
A 



JP, 7-101468, A (Toppan Printing Co., Ltd.)/ 

18 April, 1995 (18. 04. 95), 

Claims ; Par. No. [0014] 

& EP, 640472, A & US, 5518792, A 

JP, 7-266508, A (Toyo Ink Manufacturing Co. , Ltd. ) , 
17 October, 1995 (17. 10. 95), 
Claims ( Family : none ) 

JP, 9-201897, A (Mitsubishi Chemical Corp.), 
5 August, 1997 (05. 08. 97), 
Claims (Family: none) 

JP, 51-134737, A (Sumitomo Chemical Co., Ltd.), 
22 November, 1976 (22. 11. 76), 
Claims (Family: none) 

JP, 5-295141, A (Toyo Alminium K.K. ) , 
9 November, 1993 (09. 11. 93), 
Claims (Family: none) 



1, 2, 4, 7 
3, 5, 6 



3, 5, 6 
1-7 

1-7 

1-7 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



" P* document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X* document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
28 April, 1999 (28. 04. 99) 


Date of mailing of the international search report 
18 May, 1999 (18. 05. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



m$zmm&^ pct/j p 9 9/0 1 9 6 9 



Int. CI a C08 J7/04, B32B9/00 



m&*ftiti»'m i ti& mtmrnm (ipc) > 

Int.Cl 8 C08 J5/18, 7/04, B32B9/00 



B^mmmmm^m 1926-1996^ 

0*B^WHffi*ff*^« 1971-1999^ 

n*m&&nmmm&m 1994-1999^ 

B*B£ffi«r£ft&&tt 1 9 9 6- 1 99 9¥ 



mf&m&x&m i^tim.* 3 ?-*^-* e^-*-*-*^^ mm^m^tzmm) 



smxwuo 



x 

Y 



Y 
A 



JP, 7-101468, A (CifKHlJBfltt^tt) 1 8 . 
995 (18. 0 4. 9 5) 

WtMft#<&«SH2fctM 0 0 1 4] &EP, 6 4 04 7 2, 
S, 551879 2, A 

JP, 7-266508, A OKft^ ^*»JW**^tt) 
0£. 1 9 9 5 (1 7. 1 0. 9 5) 



4^. l 

A&U 
17.1 



JP, 9-201897, A (Hlft^^a) 0 5. 8£. 1 
9 9 7 (0 5. 0 8. 9 7) 



1,2, 4,7 
3, 5,6 



3,5,6 
1-7 



jxj cm<Dtit$izkxmmm$inx^z. 



* %\mxww#?=nj- 

tlj «ftm±fflzm»&&&+zx&x&m<»x!fc(n&rr 
roj um&xzM^. ®.m. m^mz.w&-rzxm 



ttj m&mmQx&mftnmztemztiitxtfc'efr'ix 

rxj mcmmotbzxfikxtbox. %&xm<Dfrx&m 

tyj mztHm<obzx&v*>ox* m#xtikbi&<oiEk 
±.<nx&kt<o. ^m&ictoxswxhzm^^ 
£vxm#&&tt^b%*.bt{,&i><o 



2 8. 0 4. 9 9 



18.05.99 



®mt&m0>£toBLV*>x9c 

B*®mtfT (ISA/JP) 
1 0 0-8 9 1 5 
JKKaTftBaM^IHHTl 4*3* 



4 J 



9 5 4 3 



03-3581-1101 3493 



^PCT/ISA/210 (i2^v^) (1 9 9 8^7^) 



mmrnmrn^- pct/jp9 9/0 1 9 e 9 









A 
A 


JP, 51-134737, A (ttS^XK6«^th) 22. 1 
1M. 1 9 7 6 (2 2. 1 1. 7 6) 

JP, 5-295141, A (m#T;U5-*AtffciS;£-tfc) 0 9. 
1 9 9 3 (0 9. 1 1. 9 3) 


1-7 
1-7 



«PCT/ISA/210 (3*2^— ^C0j^£) (1 9 98^7^) 



